Background: Following a landmark study showing decreased morbidity and mortality after implementation of the surgical safety checklist (SSC), it has been widely adopted into perioperative policy. We explored the impact of attitudes and beliefs surrounding the SSC on its uptake in Calgary.
A dverse events (AEs) are unintended injuries caused by medical management rather than disease processes. 1 A Canadian audit revealed an incidence of 7.5 AEs per 100 hospital admissions, 2 which is concordant with other national AE rates. 1, [3] [4] [5] Nearly half of these occur in surgical patients, and 36%-51% of them are retrospectively judged to be preventable. Additionally, a substantial portion of these AEs are "never events," such as wrong site surgery and retained foreign objects. Often, the etiology of these AEs is attributed to a failure of communication.
The World Health Organization (WHO) Surgical Safety Checklist (SSC) was developed to improve communication in the perioperative care of patients. A landmark study published in 2009 illustrated that the implementation of the WHO SSC in varied socioeconomic settings worldwide was associated with marked improvements in surgical outcomes, including significant reductions in morbidity and mortality. 6 Numerous studies published since then have shown similar results, [7] [8] [9] [10] and consequently the SSC has seen rapid and widespread adoption. 11 Many of these studies have shown compliance to be the most important factor for improved mortality and morbidity.
A modified version of the WHO SSC has been adopted by Alberta Health Services (AHS), the single health authority for the province of Alberta, Canada. The AHS governs operations of individual institutions within the province and often introduces policies for clinical practice. In 2009 a modified version of the SSC was formally implemented across Alberta. This checklist has 3 components, as outlined in Figure 1 : a "briefing" before induction of anesthesia, a "time out" before skin incision and a "debriefing" before the patient leaves the operating room. All 3 components require the attending surgeon, anesthesiologist and an OR nurse to be present. Residents and other trainees are not permitted to perform any component of the SSC. A prior study from our institution, including hospitals associated with the University of Calgary, illustrated an overall 62.1% compliance across all 3 components. 12 A growing body of literature illustrates there are a variety of objective and subjective barriers contributing to a lack of implementation and compliance. [13] [14] [15] [16] [17] A common factor affecting compliance has been the attitudes of health care providers toward the SSC. Therefore, the objective of this qualitative study was to determine the attitudes of health care providers toward the SSC that may impact its adoption and compliance in Calgary, Canada.
Methods

Theoretical framework
We used an exploratory approach using qualitative methodology to examine the attitudes and beliefs regarding the SSC in Calgary, Canada. A framework based on Rogers' theory of diffusion of innovation was used to guide the outline of the semistructured interviews. 18 This theory describes how a new idea or technology, such as the SSC, is integrated into practice. This theoretical framework has previously been used to determine the adoption of clinical innovations 19, 20 and was selected to better understand how specific factors contribute to the overall implementation of the SSC. The specific factors influencing adoption are outlined in Table 1 : awareness, relative advantage, compatibility, complexity, trialability and observability. Questions in the semistructured interviews were aimed at specifically addressing these factors. We obtained ethics approval from the Research Ethics Board of the University of Calgary.
Data collection
The theoretical basis of data collection was guided by grounded theory. A single interviewer (N.D.) conducted a single pilot interview in person. This interview was audio-recorded, transcribed verbatim and then discussed among the research team (N.D., M.L.Q.) to confirm that all topics of interest were addressed. The questions of the semi structured interview guide were subsequently adjusted to reflect the discussion. All subsequent interviews were conducted by a single interviewer (N.D.) in person, audio-recorded, and transcribed verbatim. We obtained informed consent from all interviewees before initiation of the interview. Interviewees were informed that interviews could be aborted at anytime and were reassured that responses were confidential and would not be attached to any identifying data.
Sampling and recruitment
We identified potential participants through a snowball sampling strategy, and they were purposively sampled to obtain a variety of perspectives. Initial health care providers were identified based on nominations from clinical leads or division heads. Using the snowball sampling approach, each interviewee was then asked to recommend additional health care providers who could participate in our study. We then approached the recommended providers in person for potential inclusion. Finally, each potential participant was asked to further recommend other potential participants.
Our goal was to interview a minium of 10 surgeons, 10 anesthesiologists and 10 operating room nurses within Calgary or to interview participants until we reached the point of saturation (i.e., until no new information was obtained as per the snowball sampling approach). We selected 3 acute care hospitals to provide different perspectives, as surgical services are regionalized to various hospitals in Calgary. While all 3 hospitals are universityaffiliated teaching centres, 1 is home to the only trauma and cancer centre, as well as vascular and cardiac surgery; 1 is a general hospital providing vascular surgery, and the 1 is a pediatric centre. The AHS implementation strategy was delivered to all sites at the same time.
Data analysis
The qualitative analysis of the interview transcripts was conducted with an inductive approach, which involved repeated reading of transcripts, development of a coding scheme to reflect unique ideas within interviews, application of the novel coding scheme to the transcript text, and grouping of coded text. These themes were then tabulated. To improve the reliability of the codes, 2 investigators (N.D., C.C.) analyzed the transcripts. Findings were then compared with discrepancies resolved through discussion.
Results
A total of 31 health care providers were interviewed between October 2012 and August 2013: 12 surgeons, 10 anesthesiologists and 9 operating room nurses; at this point, saturation was reached. As mentioned, these health care providers work at 3 main hospitals within Calgary: 2 adult acute care centres and 1 pediatric centre. All 3 institutions are tertiary-care, academic centres. All 3 hospitals were equally represented within the sample group. Despite a variety of hospital settings, we found that the themes were similar across health care providers and did not differ among the sites. As such, they are presented together.
Themes
Awareness of innovation
All participants were aware of the SSC. Surgeons and anesthesiologists were knowledgeable of the WHO study supporting the implementation and, thus, understood the goal of the SSC was to improve perioperative morbidity and mortality through improved communication. One major concern expressed by physicians regarding the implementation of the SSC was "the improvement in morbidity and mortality evidence appear to be more supportive in less resource-rich health care systems." Nurses had become aware of the SSC through the AHS implementation process. One nurse noted, • 
Compatibility
All participants believed that the intention of the SSC was to improve perioperative patient care in some capacity. As all interviewees were invested in patient safety, the SSC was consistent with their goals and ideals. An anesthesiologist commented, "even if we improve things a small amount, it's worth it." There was concern from several participants that the SSC was not necessarily functioning in the capacity intended. As items not included in the original WHO SSC, such as medical reconciliation of outpatient medications, were added, health care providers objected quite strongly. A participant noted, "you need to study whether the changes have had an unanticipated negative impact or makes no positive impact." However, the SSC's role in improving communication as an attempt to improve patient safety resonated with all health care providers, as they use it to communicate.
Complexity
The complexities of adoption were varied among the 3 groups interviewed. The main complexity of adopting the SSC from a nursing point of view was coordinating all 3 parties: nursing, anesthesiologists and surgeons. Nurses expressed their frustration as "sometimes it feels like we nurses spend a lot of time lassoing people to get them to participate." Nurses often perceived they needed to ensure the completion of the SSC by organizing the surgeons and anesthesiologists, and they hoped "the physicians would take more responsibility for the process." The main complexity perceived by the surgeons was the additional burden of completing the SSC while managing their busy days in the operating room. Surgeons were used to having time between cases to take care of other tasks, such as ward issues, administrative work and teaching. The SSC can be viewed as "a hassle because [surgeons] don't have as much time between cases for multitasking." Completing all 3 portions of the SSC was found to be cumbersome, particularly for numerous, similar, repetitive procedures, such as tonsillectomies and lumpectomies. One surgeon noted the SSC is "harder during those quick little cases that [health care providers] do, and it would be nice if we could do an abbreviated version in those situations."
For all parties, the briefing and time out aspects of the SSC were the easiest to use, whereas the debriefing was From the surgeons' perspective, briefing is less of an issue if the case has gone as planned, and when other health care providers "don't have any concerns you sometimes just move on; sometimes it's because the nurses are busy at the end of the case getting ready for the next case."
Anesthesiologists found they were occupied with waking a patient at the end of a case when the debriefing is meant to be completed. This is an important component of perioperative care, and anesthesiologists "are very concerned with the emergence and are not really focused on the debrief because [they] have conflicting priorities at that time." Most interviewees commented the debriefing was more likely to be completed for procedures that had an unexpected course and also for patients who were being transferred to the intensive care unit (ICU). Of note, the anesthesiologist and nursing staff usually carried out this debriefing with the ICU staff "because of carry through of care."
Trialability
The SSC was overall feasible to trial within hospitals. There was no new equipment, training or expertise required. The most difficult aspect of trialing the SSC within Calgary operating rooms was to change the current framework of how health care providers manage their time between cases. As mentioned, surgeons often multitask between cases, and having to attend the 3 aspects of the SSC can interfere with their other clinical roles. As such, it was most difficult to ask surgeons to further divide their time by using the SSC, and their cooperation "was the biggest challenge in the process." However, as the SSC continued to be used, most health care providers felt that it was integrated into routine perioperative care in Calgary.
Observability
Most health care providers were able to observe a change in perioperative culture with the implementation of the SSC. However, differences of opinion existed regarding the main changes observed with the SSC. Most interviewees found themselves more aware of patient and operating room issues and processes, particularly special equipment that may be required for the procedure and confirming the need for and availability of blood products. There also appeared to be an improved awareness of patient allergies among the entire team. The change in communication was noticed by all 3 subgroups of health care providers. Nurses were better informed about tasks that needed to be completed for upcoming procedures.
Surgeons noted that the SSC provided an opportunity to confirm that all necessary equipment for a procedure would be present for the case before it started: "the SSC reduces the number of questions from the team because [the surgeons] state it up front and there is lots of clarity about equipment and how things will be done." This was thought to improve operative efficiency; however, most health care providers subjectively did not notice a change in morbidity or mortality. One participant expressed, "I know it's supposed to save lives and reduce morbidity; I'm not sure it does that. I think that it improves the efficiency of my OR."
discussion
In this qualitative study, we found that the SSC has been successfully accepted and adopted; however, there are mixed attitudes regarding its utility in completing its purported objective of reducing perioperative morbidity and mortality. The adoption and subsequent barriers to adoption of the SSC can be described by factors defined by Rogers' theory of diffusion of innovation. The utilization of the SSC in Calgary was enabled by ubiquitous awareness, perceived relative advantage and compatibility with existing ideals. The barriers of adoption, however, include complexity of integration into the current perioperative workflow, difficult trialability and lack of observability of the desired effect (i.e., decreased morbidity and mortality).
Our findings parallel those of previous studies that showed high levels of awareness of the SSC in institutions that had mandated its usage. For example, Abdel-Galil 21 reported 100% awareness at his institution, and Hurtado and colleagues 22 noted 93.8% awareness; both institutions had mandated the use of the SSC. 21, 22 Awareness of the SSC is integral in its successful adoption; however, it is not sufficient to stop there; it is important to explain the rationale for using the SSC as well as outlining the anticipated benefits. 23 An explicit implementation strategy had been carried out in Calgary, including formal presentation at clinical rounds and web-based resources, which likely contributed to widespread awareness. A large driver of implementation was the introduction of its use via the nursing staff, who were less autonomous in their scope of practice and were mandated by their clinical managers to use the SSC.
Prior to the implementation of the SSC, an informal checklist or "time out" was in place. However, its use was inconsistent and was far from comprehensive. The health care providers who participated in our study noted that the modified WHO SSC had added value, likely owing to its structured and formal nature. Furthermore, the consistent and collaborative use of the SSC provided a platform for improved communication and patient safety. This opinion echoes the sentiment noted in another study in which participants strongly disagreed with the statement "[the SCC] brings no added value to existing safety procedures." 24 The ability of the SSC to have bene fits beyond improved morbidity and mortality has been established within the literature. Health care providers included in the qualitative study by Thomassen and colleagues 25 evaluating nurses' and physicians' acceptance of the SSC felt that it was able to reveal insufficient equipment standardization and improve physiciannurse cooperation. They concluded that the checklist could further be used in situations for which it was not originally intended. In addition, we found subjective improvement in OR communication, which was also found by Papaconstantinou and colleagues. 16 They administered a pre-and post-SSC implementation questionnaire and found that implementation of the SSC led to overall significant improvement in the perceptions of effective communication regarding equipment needs and availability, critical events or anticipated difficulties during the operation, and surgical team debriefing for patient recovery and postoperative management.
Most studies report an overall compliance with the SSC between 38% and 96% in developed countries. 21, [26] [27] [28] [29] These rates are concordant with the qualitative experience in Calgary, as interviewees reported using some version of the SSC for almost all procedures. However, these rates fail to capture the adherence to the 3 components specifically. Our study found Calgary health care providers were least invested in the debriefing component of the SSC, with some providers commenting the debriefing is likely used for 15%-40% of cases. Levy and colleagues 30 noted that despite 100% documentation of SSC completion, not all components of the SSC were completed as defined. 30 Cullati and colleagues 24 found similar results in university hospitals in Switzerland. The "briefing" and "time out" were completed 90% and 83% of the time, respectively; however the "debriefing" was completed only 47% of the time. Another study noted that poor compliance with "debriefing" may be because of ambiguity of the item or the need to dispel interdisciplinary tension that may arise from detection of errors. 31 Our study, however, identified alternative barriers to compliance with the "debrief": mainly health care providers are concerned about the utility and feasibility of carrying out another checklist item at the end of a procedure, particularly if the procedure went as planned. The SSC was viewed as being disruptive to previous perioperative workflow, which was considered a barrier to adoption from a complexity and trialability perspective. In the study by Thomassen and colleagues, 25 health care providers in Norway found their version of the SSC disrupted their established workflow and, consequently, caused stress to both providers and patients. These disruptions dissipated over time as the SSC assimilated into the perioperative culture; this was reflected in the attitudes of the health care providers in our study as well. In a qualitative study by Gagliardi and colleagues 17 evaluating factors that influence SSC adherence, health care providers commented that the quality of completion of the SSC was suboptimal. Even when operating room staff complied with the components of the SSC, other staff members were sometimes obstructive, inattentive and preoccupied with other tasks, which may reflect a lack of belief in the utility of the SSC.
One of the most striking results from our study was the belief of health care providers, particularly surgeons and anesthesiologists, that the SSC is unlikely to have a role in decreasing morbidity and mortality in their patient population. This perception is discordant with the findings of multiple studies showing a decrease in perioperative morbidity and mortality with the implementation of the WHO SSC. The reasons are likely multifactorial. A study by Haynes and colleagues 6 showed improved rates of morbidity and mortality with specific modification of the WHO SSC. The AHS modified version of the SSC is very similar to the WHO SSC; however, it has not specifically been validated to have similar benefits. Second, the rates of AEs in Calgary may not be equal to reported rates elsewhere, as there was an informal checklist previously in place (preop "time out"). As such, the relative reduction in AE rates may be less significant, given that 1 of the 3 main components of the SSC had already been in place and operational before SSC implementation. Interestingly, a multicentre observational study carried out in Ontario, Canada, confirmed this lack of decreased morbidity and mortality with the implementation of the SSC in a similar Canadian population. 11 The postulated reasons for this unexpected finding include a potential Hawthorne effect in studies showing an improvement, the lower likelihood of negative studies being published and poor rates of reallife compliance (despite high rates of documented compliance). The mismatch of documentation and actual compliance has been established in a study by Levy and colleagues. 30 In this prospective observational study, despite 100% documented completion of the briefing phase of the SSC, they found that most tasks were not executed as designed or were not executed at all. This poor implementation fidelity may also be an issue in Calgary. A previous study by our group noted equal documented compliance to all components of the SSC, but this equal level of compliance was not reflected in this qualitative study, particularly for the debriefing section of the SSC. 12 This may be a result of our documentation practice of checking a box on the operative record when each component of the checklist is complete; anecdotal reports of all 3 boxes being checked before the cases starting have been reported, and may account for the discrepancy between reported compliance and our findings.
This study also highlights similarities and differences in attitudes toward the SSC based on the category of health care providers. Each provider group felt at least somewhat burdened by the task of completing the SSC. In particular, each provider group felt the SSC had the potential to distract from their own clinical duties. Furthermore, each provider group expected other groups to take more ownership of completing the SSC. The motivation for completing the SSC appeared to differ for nurses and physicians. The nurses interviewed emphasized the SSC was a mandated protocol and, thus, needed to be completed. The physicians were more concerned with the potential safety and communication benefits of the SSC. This may explain why nurses voiced they needed to "lasso" physicians into completing the SSC.
Strengths and limitations
There are multiple strengths of this study. Its qualitative nature allowed further depth into the attitudes and beliefs of health care providers in Calgary than a quantitative study would yield. The face-to-face semistructured interview process captured more information than a formally structured interview or survey method would have captured. The analysis of themes by 2 independent researchers provides additional validation of our results. There are also several limitations of this study. This study interviewed health care providers only in Calgary. This collective opinion may be reflective of other similar populations; however, these results may not be completely generalizable. The attitudes of health care providers may differ substantially owing to differing baseline perioperative procedures before implementation of the SSC and to low incidence of AEs. Owing to the face-to-face interview design, this study is susceptible to a social desirability bias. We attempted to circumvent this potential bias by assuring confidentiality of participants and by asking pointed questions prompting reporting of both positive and negative opinions.
conclusion
This qualitative study shows there are both positive and negative attitudes and beliefs regarding the SSC as implemented and mandated by AHS. Health care providers are motivated to use the SSC owing to high rates of awareness, perceived improvement in communications and efficiency, and high stakes in improved patient care. The SSC has, however, caused disruptions in workflow, and the prevailing belief among heatlh care providers challenges its efficacy in its original intent of improving perioperative morbidity and mortality. Irrespective of this failing, most believe it is a useful tool that improves the perioperative process. The WHO recommends the SSC be modified in order to suit the setting in which it will be used. This study highlights the usefulness of the SSC for improving communication. As the AHS SSC continues to evolve, it will be important to emphasize communication rather than create "another tick box."
